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T .h is  
l lp . t  

i s .a  p rogress  repor t  on  one o f  the  The appara tus  used fo r  th is  work  was a  Genera l
l : , ,pi"-T.: l  

the_con.t inuing research at Aerospace on Electr ic Xno-S dif fractorneter equipped with a f ix-
la-_: carbon phase diagrarn and the l inear carbon ture for lreating pyrolyt ic graphite (b'C) sarnpfes

lt_-:: .^ '^.-":^:".1\.and 
the resul ' ts of other investi-  resist ively i .  

"-tr 'J.go.r 
atrnosphere so that the x-ray

lf : . :^._::gF::: l l i  
the c.arbon phase diagram has ref lect ion could be áeasured while rhe sarnple was

[ -_ - "  9 i i l11 Í : t : ^ :n "y"  
in  F igure  1 .  Th is  f igure  is  ho t .  The PG was or ienred  such tha t  rhe  x - ray  re -

E::"^lo:1_r.t^,?., i :1: 
i l l -ustrat ive than quantiüative f lect ion was from the basal pt"r" .ág;". Inténsity

E... : :  - t- t" l" i t t  !9atu1es-.have 
been-exaggerated to of the ref lect ion frorn the loio¡ pratr.-" ivas fol lowed

ts . \ "  
th .T  

:? : i : r  
to  d iscuss .  The dashed l ine  .as  a  func t ion  o f  t i rne  fo r  severa i  ho . r r " .  A t  the  end

Jc :s ignated  J+ ,N,AF represents  the  vapor  p ressure  o f  th is  per iod ,  the  d i f f rac to rne ter  was  se t  to  the
E--"p_1t_1:,y_.:T, l :" .  

i f  i t  were the stablf  forrn up to graphite (002) ref lect ion and then the heating current

E: T: l l l lc,-t"_11t. ,Because 
the l inear forrns are waJturned off.  No (002) ref lect ion was detécbble

F= :t*t^*orms, 
their v_apor pressure l ies below at the end of the heaiing period. However, several

pe JANA'F curve everywhere. Sincethe dif ference rninutes after turning olr-tr t .  heating current, the
P..t*-": : the 

vapor.pressure of the l inear forrns and (002) ref lect ion staried to increase as the l inear

E:.t f l { I :T:: t  
small ,  i t  is one of the features forrne transformed back to graphite. As a f iret ap-

fat 
hae been exaggerated' proxirnation, i twas aseurneá tt iat the rate of intensity

|  - .  , ,  ¡  decrease o f  the  (010)  re f lec t ion  was propor t iona l  to
L 11" 

r: ,1earch reported here concerns the the rate of transforrnation of graphit l  to' l inear forrn
f :ans for rna t i_ons  

graph i te3 l inear  fo rm No.  I  and and tha t  the  t rans for rna t ion  *á"  á  f i rs t -o rder  reac-
t t : : l "  

fo rm No.  l  S l inear  fo r rn  No.  2  a long the  t ion .  Rate  cons tan ts  ca lcu la ted  on  th is  bas is  a re
f  - - I id -vapor  boundary .  The graph i te ; ; l inea . r  fo r rn  g iven in  Tab le  1 .  The l inear  fo rm to  g raph i te  t rans-
B_t._,-11"":formation 

occurs near 26oo K, l inear f lorrnation gave a typical f i rst-order ¿Eciy curve and
[ t - :T ] " .  

1 ,1 I i " . :? .  fo r rn  No.  2  occurs  near  i twas  ana lyzed ly ' tue  es tab l i shed rne thods  fo r  such
F=-0^0.5:- 

and. the third transformation occurs at cases. Although ih. 
"".o""cy 

of these data in

| _9tjJ: -* l :_" 
been known for several years that /Tabte lare pro-bably good onlyto order ofrnagnitude,

l-: : : : , .^ i :- f- : l_"?l"t ions 
suggested that the trans- they quanti tát ively óo-trf i rrn the previous quali tat iv. 

-

formation 
r.ates for r ising temperature are much observations on relat ive transformation rates.

lor¡ 'er than t l¡e rates of the reverse transforrnations.

F:::" lY:: l :_T,t: l"u 
that these transforrnations Identi f icat ion of ühe l inear forms is not cornplete

t:: i i j :  : : ,11Y:9_lv 
x-rav dif fract ion; this made i t  but is expected to be ready for the July presentahon.

l : : : :? l :  
t "  acqu i re  quant i ta t i ve  da ta  on  the  ra te  A lso ,  as  rnore  exper iments  a re  car r ied  ou t ,  the

F: :sEanEs '  t rans i t ion  tempera tures  w i l l  be  more  accura te ly
loca ted .

^ r slM0NBtt iuru'" ' -  |  |  Table 1. Rate Constants for Carbon Transfo¡mationsq
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Transforrnation Temperature 
c"l:Hrt

E I  I  í . , , 4

z,roal---- l--- -4/ |  to'- 'n No. 2 z}4o 5. I  x t0-5
Linear forrn

N o .  2  l g r a p h í t e  - 3 0 0  2 , 6 x  t O ' ?
Linear forrn

No.  I  /g raph i te  p300 l .  9  x  i0 -  
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Figure 1. Carbon Phaee Diagram
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